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(54) UQUID CRYSTAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
(LC) device capable of preventing an LED from being 
electrostatically broken and improving display quality. 
SOLUTION: A static electricity protecting means (Zener 
diode) 106 for protecting the static electricity of an 
LED 206 is formed on a substrate 207 provided with an 
electric circuit for allowing the LED 206 to execute 
emitting operation, and when static electricity is 
impressed to an illumination means 612, the means 106 
prevents the dielectric breakdown of the LED 206 by 
suppressing the generation of a potential difference 
between both the terminals of the LED 206. When 
fluorescent coating excited by light emitted from the 
LED 206 and allowed to emit fluorescence is applied to 
the face of the means 612 which is opposed to a face- 
like light emitting face, a gap between the light emitting 
face of the means 612 and the panel 609 can be 
shortened. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Liquid crystal equipment characterized by to establish the electrostatic-protection means of said 
LED on the substrate which was equipped with the liquid crystal panel and the lighting means which 
makes LED the source of luminescence, and was equipped with the electrical circuit for making 
luminescence actuation perform to said LED in the liquid crystal equipment which illuminates said liquid 
crystal panel with said lighting means from a tooth back, and displays an image. 
[Claim 2] Said electrostatic-protection means is liquid crystal equipment according to claim 1 
characterized by being the zener diode connected to this LED so that the potential difference might not 
occur among the both-ends children of said LED at the time of the static electricity impression. 
[Claim 3] Liquid crystal equipment according to claim 1 characterized by establishing said electrostatic- 
protection means free [ attachment and detachment ] on said substrate. 

[Claim 4] The liquid-crystal equipment characterized by to apply the fluorescent paint which excites blue 
glow by the light from said LED which emits light, and emits light in fluorescence to the luminescence 
side of said lighting means of said liquid crystal panel, and the field which counter in the liquid-crystal 
equipment which is equipped with a liquid crystal panel and a lighting means have a field-like 
luminescence side while making LED into the source of luminescence, illuminates said liquid crystal 
panel with said lighting means from a tooth back, and displays an image, 

[Claim 5] Liquid-crystal equipment characterized by to allot the sheet member by which fluorescent paint 
was applied to the luminescence side of said lighting means of said liquid crystal panel, and the field 
which counters in the liquid-crystal equipment which is equipped with a liquid crystal panel and a 
lighting means have a field-like luminescence side while making LED into the source of luminescence, 
illuminates said liquid crystal panel with said lighting means from a tooth back, and displays an image. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting means which makes especially LED the 
source of luminescence about liquid crystal equipment equipped with a lighting means to illuminate a 
liquid crystal panel and a liquid crystal panel from a tooth back. 
[0002] 

[Description of the Prior Art] It has a liquid crystal panel and a lighting means conventionally, and there 
is liquid crystal equipment which illuminates a liquid crystal panel with a lighting means from a tooth 
back, and displays an image. And drawing 7 shows an example of image formation equipment equipped 
with such liquid crystal equipment, and, as for image formation equipment and 802, 801 is [ a control 
panel and 803 ] sheet paper cassettes in this drawing. Here, this image formation equipment 801 feeds 
paper to the recording paper specified from the sheet paper cassette 803 based on the printing conditions 
set up from the control panel 802 with the directions from the host computer which is not illustrated, and 
prints a desired image on the recording paper. 

[0003] Moreover, a control panel 802 consists of the key stroke sections 805 which set up the display 804 
which displays selection mode which it is and the condition and user of image formation equipment 801 
choose as arbitration and printing conditions for setting up printing conditions while performing the 
display in the condition of image formation equipment 801, and various modes. 
[0004] And this display 804 displays "READY", when image formation equipment 801 is in a printable 
condition, when a jam is generated to image formation equipment 801, it displays "JAM", and it reports it 
to a user. In addition, in this drawing, "PAPER EMPTY" which shows for things that there is no 
recording paper in a sheet paper cassette 803 is displayed. 

[0005] Moreover, the control unit 805 is equipped with five key switches, ONLINE key 805a, JOB- 
CANCEL key 805b, MENUE-A, -B, and the -C keys 805c, 805d, and 805e. ONLINE key 805a is a key 
which makes connection between image formation equipment 801 and a host computer here, and JOB- 
CANCEL key 805b is a key which repeals compulsorily print actuation directed from the host computer. 
Moreover, MENUE-A, -B, and the -C keys 805c, 805d, and 805e are keys which set up print conditions. 
[0006] On the other hand, drawing 8 is the circuit block diagram of a control panel 802, and the liquid 
crystal panel with which CPU by which 604 controls a control panel 802, and 606 constitute a liquid 
crystal driver, and 609 constitutes a display 804, and 602 and 603 are power sources (a gland is included) 
supplied to a control panel 802 in this drawing. 

[0007] Furthermore, the back light unit which is a lighting means for 612 to illuminate a liquid crystal 

panel 609 from a tooth back, and to display an image, the transistor to which 611 carries out ON/OFF 

switching of the back light unit 612 with the back light driving signal 610 from CPU604, and 614 are 

current-limiting resistance which restricts the current supplied to the back light unit 612. 

[0008] Next, the image display of the control panel 802 of such a configuration is explained. 

[0009] If the control signal 601 (viewing command) for controlling a control panel 802 to CPU604 from 

the control section which image formation equipment 801 does not illustrate is sent out, CPU604 will 



perform a display control to the liquid crystal driver 606 according to the protocol of the liquid crystal 
driver 606 that a desu*ed character should be displayed on a desired display position. 
[0010] And based on the control signal 605 from CPU604, the liquid crystal driver 606 impresses the 
segment signal 607 and the common signal 608 which are a liquid crystal driving signal to 80 non- 
illustrated segment electrodes and eight common electrodes which are formed in the liquid crystal display 
area of a liquid crystal panel 609 in the shape of a matrix. 

[001 1] Here, this liquid crystal panel 609 is constituted possible [ a display of a part for 16 characters ] 
by making 5x8 dots into one character. That is, 80 segment electrodes 7 with which the segment signal 
607 is impressed correspond to 16 5 dots wide characters, and eight common electrodes with which the 
common signal 608 is impressed are constituted so that it may correspond with 8 dots long. In addition, a 
display is driven by 1/16 duty. 

[0012] And the display for 16 characters is performed by this configuration to a liquid crystal panel 609. 
In addition, this liquid crystal panel 609 is constituted so that it may become white [ an alphabetic 
character / black and a back color ] by the back light unit 612 arranged at the rear face. On the other 
hand, it is turned on by the transistor 611 which operates with the back light driving signal 610 from 
CPU604, the current set up by the current-limiting resistance 614 is supplied, and this back light unit 612 
is turned on. 

[0013] Thus, a control panel 802 turns on the back light unit 612 based on directions of the control 
section of image formation formation equipment 801, and displays a desired alphabetic character on a 
Uquid crystal panel 609 black. In addition, it connects with CPU604, and CPU604 recognizes the 
condition of each keys 805a-805e in which ON/OFF was done by the user, and each keys 805a-805e of a 
control unit 805 notify the condition to the control section of image formation equipment 801 through a 
control signal 601. 

[0014] By the way, drawing 9 is the external view which looked at the display 804 equipped with the 

liquid crystal equipment which has a hquid crystal panel 609 and the back light unit 612 from the screen, 
and, as for a liquid crystal panel control board and 302, 301 is [ a display frame and 303 ] liquid crystal 
display sides in this drawing. 

[0015] Moreover, drawing 10 is the bottom view of a display 804, in this drawing, it is the polarization 
film with which 202 constitutes a liquid crystal cell with a liquid crystal cell 202, and 201 constitutes a 
liquid crystal panel 609, and both sides of a hquid crystal cell 202 are equipped with this polarization 
film 201. The back light substrate equipped with the electrical circuit to which blue LED whose 206 is 
the source of luminescence of the back light unit 612, and 208 perform a back light unit terminal, and 
207 makes luminescence actuation of blue LED206 perform on the other hand, and 301 are the liquid 
crystal panel control boards in which blue LED206 and the back light unit terminal 208 were mounted. 
[0016] Here, while the back light unit 612 is equipped with this back light substrate 207, it connects with 
the liquid crystal panel control board 301 electrically through the back light unit terminal 208, and, 
thereby, back light power is supplied from the liquid crystal panel control board 301. 
[0017] On the other hand, in order that 205 may obtain white field luminescence, it is the color 
conversion sheet prepared in the luminescence side of the shape of a field of the back light unit 612, and 
fluorescent paint is applied so that this color conversion sheet 205 may be excited on the luminescence 
wavelength of blue LED206 and fluorescence may be emitted. In addition, the luminescence side of a 
back light unit turns into a top face of the color conversion sheet 102 in this case. 
[0018] And white side luminescence of the back light unit 612 obtained through this color conversion 
sheet 205 is irradiated from the rear face of a liquid crystal cell 202. Furthermore, the liquid crystal 
alphabetic character formed in a liquid crystal cell 202 becomes black [ an alphabetic character color ] 
with the polarization film 201. 

[0019] Moreover, drawing 1 1 is the side elevation which looked at the display 804 from [ of drawing 9 ] 
arrow-head A, and it is the rubber connector by which 404 connects the terminal land of blue LED206, 
and 406 connects the liquid crystal panel control board 301 with a liquid crystal cell 202 electrically in 
this drawing. 

[0020] In addition, the hquid crystal panel control board 301 is equipped with the liquid crystal driver 



606 shown in drawing 8 mentioned already, by the segment signal 607 and the common signal 608 from 
this liquid crystal driver 606, an electrical potential difference is impressed to the location of a request of 
a liquid crystal cell 202, and a desired alphabetic character is displayed. On the other hand, as blue LED 
indicates it in this drawing as the back light unit terminal 208 through the terminal land 404 with a 
pattern, it connects with the liquid crystal panel control board 301 of the back light unit 612. 
[0021] 

[Problem(s) to be Solved by the Invention] However, in such conventional liquid crystal equipment, 
although blue LED is high brightness, since it is weak to static electricity, in the back light unit which 
uses blue LED for the source of luminescence, the cure [ in / in packing in a back light unit simple 
substance and a transportation fault / the mounting process to the liquid crystal panel control board of a 
back light ] against static electricity is needed, and it requires costs. Moreover, there is a trouble that there 
are the fall and life degradation of the quality of a back light unit accompanying the static electricity 
destruction of blue LED. 

[0022] Moreover, since a liquid crystal panel location is determined by the display frame attached in a 
liquid crystal panel control board, when the distance of a liquid crystal panel and a back light 
luminescence side takes the dimensional tolerance on mounting into consideration, a certain amount of 
gap is needed [ a back light unit is mounted between a liquid crystal panel control board and a liquid 
crystal panel, and ]. 

[0023] However, when an include angle is given from the screen when a gap is prepared in this way, and 
an alphabetic character is seen, there is a trouble that the nonluminescent parts of a rubber connector or 
the edge part of a back light can be seen depending on whenever [ angle-of- visibility ], and can acquire 
neither the uniform field luminescence nor good visibility especially in the comer of the screen, but 
display quality is inferior from the clearance between a liquid crystal panel and the luminescence side of 
a back light unit. 

[0024] In addition, if back light unit luminescence area is made larger than a screen product in order are 
not visible and to carry out the nonluminescent parts of a rubber connector or the edge part of a back 
Ught, other troubles that a back light unit becomes large and a back light mounting tooth space becomes 
large will arise. 

[0025] Then, this invention is made in view of such a situation, and sets it as the 1st purpose to offer the 
liquid crystal equipment which can prevent the static electricity destruction of LED, Moreover, it sets it 
as the 2nd purpose to offer the Uquid crystal equipment which can raise display grace. 
[0026] 

[Means for Solving the Problem] This invention is characterized by establishing the electrostatic- 
protection means of said LED on the substrate which was equipped with the liquid crystal panel and the 
lighting means which makes LED the source of luminescence, and was equipped with the electrical 
circuit for making luminescence actuation perform to said LED in the liquid crystal equipment which 
illuminates said liquid crystal panel with said lighting means from a tooth back, and displays an image. 
[0027] Moreover, this invention is characterized by said electrostatic-protection means being the zener 
diode connected to this LED at the time of the static electricity impression so that the potential difference 
might not occur among the both-ends children of said LED. 

[0028] Moreover, this invention is characterized by establishing said electrostatic-protection means free 
[ attachment and detachment ] on said substrate. 

[0029] Moreover, this invention is characterized by to apply the fluorescent paint which excites blue glow 
by the light from said LED which emits light to the luminescence side of said lighting means of said 
liquid crystal panel, and the field which counters, and emits light in fluorescence in the liquid-crystal 
equipment which is equipped with a Uquid crystal panel and a lighting means have a field-like 
luminescence side while making LED into the source of luminescence, illuminates said liquid crystal 
panel with said lighting means from a tooth back, and displays an image. 

[0030] Moreover, this invention is characterized by to allot the sheet member by which fluorescent paint 
was applied to the luminescence side of said lighting means of said liquid crystal panel, and the field 
which counters in the liquid-crystal equipment which is equipped with a Uquid crystal panel and a 



lighting means to have a field-like luminescence side while making LED into the source of luminescence, 
illuminates said liquid crystal panel with said lighting means from a tooth back, and displays an image. 
[0031] Moreover, the electrostatic-protection means of LED is established on the substrate equipped with 
the electrical circuit for making luminescence actuation perform to LED like this invention, and when 
static electricity is impressed to a lighting means, it is made for the potential difference not to occur 
among the both-ends children of LED. 

[0032] Moreover, it is made to contract the luminescence side of a lighting means, and the gap of a liquid 
crystal panel by applying the fluorescent paint which excites by the light from LED like this invention to 
the luminescence side of the shape of a field of the lighting means of a liquid crystal panel, and the field 
which counters, and emits light in fluorescence. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0034] The sectional view showing the configuration of the liquid crystal equipment which drawing 1 
requires for the gestalt of operation of the 1st of this invention, and drawing 2 are the external views 
which looked at this Uquid crystal equipment from the side face. In addition, in this drawing, the same 
sign as drawing 10 R> 0 and drawing 11 shows the same or a considerable part. 
[0035] In drawing 1 and drawing 2 , it is the zener diode whose 200 is liquid crystal equipment and 
whose 106 is the electrostatic-protection means of blue LED206, and this zener diode 106 is mounted on 
the back light substrate 207. In addition, 503 is the electric pattern of the back light substrate 207, and 
blue LED206 mounted in the back light substrate 207 is connected to the back light unit terminal 208 by 
the electric pattern 503 formed in this back light substrate 207. 

[0036] As shown in drawing 3 , it connects between the terminals of blue LED206, and this zener diode 
106 is made to clamp here to static electricity impressed to the back light unit 612, so that the potential 
between blue LED terminals may become equal. That is, the anode of blue LED206, the cathode of zener 
diode 106 and the cathode of blue LED206, and the anode of zener diode 106 are connected. In addition, 
in this drawing, the same sign as drawing 8 shows the same part. 

[0037] Moreover, the zener voltage of this zener diode 106 is set up lower [ it is higher than VDD and ] 
than the static electricity electrical potential difference impressed. For example, as for 5 V, then the zener 
voltage of zener diode 106, static electricity impressed uses an about [ 7V ] thing for a VDD electrical 
potential difference by 50V. 

[0038] And by mounting such zener diode 106 so that the both ends of blue LED206 may be clamped on 
a back light substrate, in a back light unit simple substance, it can prevent potential occurring between 
LED terminals with static electricity impressed to the back light unit 612, and the static electricity 
destruction of blue LED206 can be prevented. 

[0039] By the way, drawing 4 is drawing having shown the V-I property of the back light unit which 
mounted zener diode 106. 

[0040] And if the electrical potential difference is raised by making forward the blue LED forward 
direction of the back light unit 612 as shown in this drawing, forward current will increase like 903 
bordering on VF of blue LED. In addition, in this drawing, VF of blue LED is about 2.2v. Moreover, 
since a current will flow through zener diode 106 if the electrical potential difference more than zener 
voltage VZD of zener diode 106 is impressed, the electrical potential difference concerning blue LED 
both ends becomes below the zener voltage VZD. 

[0041] On the other hand, since a current will flow through the zener diode 106 linked to a back light unit 

if a negative electrical potential difference is impressed, a reverse current increases like 902 bordering on 

VF of zener diode 106. In addition, VF of the zener diode 106 in this case is about 0.7v. 

[0042] Here, in the circuit shown in this drawing, when there is no zener diode 106, even if it impresses a 

negative electrical potential difference, a reverse current does not flow like 901. That is, in the back light 

unit 612 which mounted zener diode 106, even if static electricity is impressed, the potential difference 

between terminals of the back light unit 612 is restricted to below the zener voltage VZD of zener diode 

106 in the forward direction, and is restricted to below VF of zener diode 106 in hard flow. 

[0043] By the way, if blue LED206 carries out static electricity destruction, the leakage current of hard 



flow will increase. That is, when there was no zener diode 106 in the back light unit 612, it was possible 
by impressing reverse voltage and carrying out the monitor of the reverse current to have judged whether 
the static electricity destruction has arisen in blue LED206. 

[0044] However, when zener diode 106 was mounted in the back light unit 612, as it mentioned above, 
even if it impresses reverse voltage, a reverse current is a current which went via zener diode 106, and 
cannot detect the leakage current of blue LED206. 

[0045] Then, below, even if it has zener diode 106, the liquid crystal equipment which can judge the 
existence of generating of the static electricity destruction of blue LED206 easily is explained. 
[0046] Drawing 5 is the sectional view showing the configuration of the liquid crystal equipment 
concerning the gestalt of operation of the 2nd of such this invention. In addition, in this drawing, the 
same sign as drawing 2 shows the same or a considerable part. 

[0047] In this drawing, the jumpering with which 107 was attached in the back light substrate 207 

possible [ desorption ], and 1005 are terminal lands. Here, this jumpering 107 is removed in the blue LED 

static electricity destructive-inspection process of the back light unit 612, although it was attached in the 

back light substrate 207 and zener diode 106 and blue LED206 are usually connected. 

[0048] And after removing jumpering 107 in this way, impress reverse voltage, and he makes it an LED 

reverse current flow only to blue LED206, and is trying to judge the existence of generating of the static 

electricity destruction of blue LED206 by carrying out the monitor of this LED reverse current. In 

addition, the back light substrate 207 is equipped with this jumpering 107 after inspection termination. 

[0049] Thus, static electricity destructive inspection of blue LED206 can be easily conducted by attaching 

jumpering 107 in the back light substrate 207 possible [ desorption ]. In addition, the effectiveness same 

also as removable in zener diode 106 itself can be acquired. 

[0050] Next, the gestalt of operation of the 3rd of this invention is explained. 

[0051] Drawing 6 is the sectional view showing the configuration of the liquid crystal equipment 

concerning the gestalt of this operation. In addition, in this drawing, the same sign as drawing 1 shows 

the same or a considerable part. 

[0052] In drawing, 220 is fluorescent paint and this luminous paint 220 is directly applied to the rear face 
of the polarization film 201 arranged at the rear face of a liquid crystal cell 202. And field-like the 
luminescence side and liquid crystal panel (liquid crystal cell) 609 of the back light unit 612 can be stuck 
by applying a luminous paint 220 to the rear face of the polarization film 201 directly in this way, and 
coating the rear face of the polarization film 201. 

[0053] Thereby, it becomes unnecessary to prepare a gap between a liquid crystal panel 609 and a back 
light luminescence side, and from the clearance between a liquid crystal panel 609 and the luminescence 
side of the back light unit 612, it is lost that the nonluminescent parts of a rubber connector or the edge 
part of a back light can be seen, and display grace improves. 

[0054] In addition, even if this invention sticks on a liquid crystal panel 609 directly the color conversion 
sheet 205 shown in the sheet member to which not only this but fluorescent paint is applied, for example, 
drawing 1 , it can expect the same effectiveness. 
[0055] 

[Effect of the Invention] As stated above, according to this invention, the tolerated dose to the static 
electricity impression in the process mounted in the transportation process of a lighting means and the 
control board of a liquid crystal panel can be raised by forming the electrostatic-protection means of LED 
in the lighting means which makes LED the source of luminescence. Thereby, transportation, reduction of 
packing costs, simplification of a mounting process, and a reliable lighting means can be offered. 
[0056] Moreover, by coating the rear face of a Uquid crystal panel directly with fluorescent paint, and 
contracting the luminescence side of a lighting means, and the gap between liquid crystal cells, while 
being able to raise display grace, the miniaturization of a lighting means is attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The sectional view showing the configuration of the liquid crystal equipment concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 21 The side elevation of the above-mentioned Uquid crystal equipment. 

Drawing 31 The circuit block diagram of the control panel of image formation equipment equipped with 

the above-mentioned liquid crystal equipment. 

[Drawing 41 Drawing having shown the V-I property of the back light unit which mounted the above- 
mentioned zener diode. 

[Drawing 51 The sectional view showing the configuration of the liquid crystal equipment concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 61 The sectional view showing the configuration of the liquid crystal equipment concerning the 
gestalt of operation of the 3rd of this invention. 

Drawing 71 The perspective view of image formation equipment equipped with conventional liquid 
crystal equipment. 

[Drawing 81 The circuit block diagram of the control panel of the above-mentioned image formation 
equipment. 

[Drawing 9] The external view which looked at the display of the above-mentioned image formation 
equipment from the screen. 

[Drawing 101 The bottom view of the above-mentioned display. 
[Drawing 1 11 The side elevation of the above-mentioned display. 
Pescription of Notations] 

106 Zener Diode 

107 Jumpering 

200 Liquid Crystal Equipment 

201 Polarization Film 

202 Liquid Crystal Cell 

205 Color Conversion Sheet 

206 Blue LED 

207 Back Light Substrate 
220 Fluorescent Paint 

301 Liquid Crystal Panel Control Board 

609 Liquid Crystal Panel 

612 Back Light Unit 

801 Image Formation Equipment 



[Translation done.] 
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|gli[jff-^6 \Ot,Cj;:K^J<v ^"y -< V::^^v h 6 1 2^0 
N/OF FXH' ':^^>^T^ h •^'^v^-X^. 6 14^3:^^' 
h^^^;; h 6 1 2CC{^tjf^T'5miS^«T^^ 

[0 00 8 ] <:k^c^ C CD J: ^ ^c«Jffi<Z>^f^ 802 

[0 009] Pi^JBiS^gS 0 1 CDI^^OJ&l^MfflJSPJ: 

OG PU6 0 4^cML'8^^'P/^'^o^8 0 2 ^ftiJfPT 'E>fces?> 

P U 6 0 4 tSrSo^ F V -(^-^ 6 0 6 tc>rt ^fSCDaS^ffi 

S^^:^fMo+•^'^^^^a^•r-<<®SF'^-r/^*6 o a- 

[.0 0 10]-^UT. CPU6 0 4:?!)^60tlJWi-^6 0 
5tCS-:3#?gSF^^>'^'6 0 WL^b^^^-)1'^ 0 

CD 8 O^CD^^y > h^ffiRO'8:$CDn-^r>mffiCC?g^ 

os^ensn-rSo 

[001 1 ] CCr. CCD}S^>'^'^ob6 0 9 {^5 X 8 F 

m^%fSL^ ttXX>^\ -fe^V^^hfi-^a 0 7 5^5 

EnflPSn6 8 O*0[)-ir^^> Fm®7t3:. lIlSF'yFO 

1 6:S:^tc^*]£;u. :3^>{t-^6 o 8*^En*n$n^8* 
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OCltfiS$nS. C<D^^':^^7-1^ bar,-;, h 6 1 2 

oi. CPU6 0 43^?:^^<7:)^^''>^^H' hlgttfi^e 1 occ 
mif&^m 8 0 1 (DftfjiaigpcDjg^cca':?* ^ ->f h 

:xr- h 6 1 2 €:.«=^.J:TO. 6 0 9 ^cmMcD^t 

^^MT^^i^^T^o ?:i:4b\ JSf^gpa 0 5CDS^-8 0 5 
a-8 0 5 et^. C P U 6 0 4 ^cSi^g nr *5 D > CP 
U6 0 4«:x-1f^CJ:-:>TON/OF FSn/cS+-8 

05a-805e coifM^mmL. "tcDitm^prmmn 
6 0 1 ^ifrbrmmm^ms o i cD»gB--ii*D-r 

[0014] tc6-c. m9{t. m^B^^^^jy^e o 9 

ha-r--:. h 6 1 2 i ^rWT^^a^i^g^m^^c 
a^SB8 0 4 ^^ii^®:0:»e.m/c5^fSSHr^) D . [aJSCC*? 
l^r . 3 0 1 Um^^^^)l^Pm&U. 3 0 2 i3:^in:7 
-A, 3 0 3&^tK^R^Hr$)^o 
[0 0 15] S/cUl Ot'i. a^SBS 0 4<DJSffiiar& 
PiaccfclA-r. 2 0 2{m^B'^)i'. 2 0 1«?KS-fe 

;i.2 0 2 ti^^cmFs^^^-^jve 0 G^m&^^iSity ^ jv 

(DMm^CiM^htiXl>^. 2 0 dlit^'^y^'y-i V 30 

h3 l2(D^yem'Ci>i>:fJ\^-LED. 2 0 8 &i 
^^>r har.^:; FJF^^, 2 0 7«y;l'-LED2 0 

S*g. 3 0 U3:r^;U-LED2 0 6 ^^-Y 

So 

[0 0 16] CCr. CO:>^^-j ^"y-i YmU2Qlkt.. 
J^i-j^'y^ Vzl::.:; V 6 1 2 {CgS^nS ij^cc, 
^^•:^^;^$lJ^aIaS3 0 1 ^C^^v^'y^ hrLr-^:; hi^-?2 0 

^^i\i.xmmm^cmm^tix^K^ . ch^cx^wl^b^^ 40 
[0017] 2 0 5 [t&^om^it^mfc^^'^ 

y^^y-l h::^^^^ hB 12 (DmiK(0§^^m(tCmi htlfc 
^m%l^- bT'**3 . COfeS^i/- h 2 0 5 fcS:/;^- 

L E D 2 0 6 (D^JffiS^cSilB L rMT^^r^-T S J: 5 ^ 

hJLji^;; VO^^m^t. fe^f^v'- h 1 0 2CD±®if:^C 

So 

[ooi8]-?-Lr. c<Dfe^iev-h2 0 5^/rLr so 
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4 

ffen/c.'N' >7 ^ ^ h h 6 1 2 OSfeli^fe^ti, 

?SB^'fe;U2 0 2(DSD5J:«9BSSifSnSo $6Cc. ^^^42 
;1'2 0 2 Ccjf^;?K^nSigS35:?^&i<g3fe>^ ^ ;l/A2 0 1 

[0019] ^fcm 1 1 kt. ll^gP8 0 4 ^09 O^En 
Mj\^ti^h^fc{WS^xh^O . 4 04^3: 

•7'Jb--LED2 0 60^S^^> F. 4 0 6 2 

0 2 c^:?KH^/^•*J^M^aiSffi3 0 1 ^mM.mci&m-r^'y 

[0 0 2 0 ] i^B^B^>^^;lxMa»«3 0 l Kit 

L//clgl8&C7r:TrS^ F5'^>^^'6 0 6^fi|;i-C*5«9 . CCD 
?E0^F^>f>^^'6 0 6>0^6O-fe:J^^> Fft#6 0 7S?>^::j 

-txf-^e 0 scccfco. '^^H'^)i'2o 2<Dmn(Diim^c 

h6 1 2cr)?KrH^S4^Jl'$ijaS«3 0 1 6C 
*^-?^>F404«:^Lr:/;V-LEDi3&^|l|S&c 
[0 0 2 1 ] 

>:?^#^MCcgil ^/ca6 . ^Vb L E D *^3fe?5^0cfli l ^ S 

h^^^:; hr^i. z-^ -:/ ^^-r h^ft^C 

©IBS. liiSaffiR^>v^'^^^^-^ ^c^)'^S^^•^^>'^*^J®S 
:/)-^^^i>^ S/c. ::/Vl/>-LEDCDpmmfflf^tcf^9^^^':/^ 

[0 0 2 2 ] S/c. ^^'•:/^^-f h^^^:^ ht^. 

[0 0 2 3 ] L^O^b. XL<DJ;:^(fC^^^ ^y'^m^tcm 

[0 0 24]nc*5\ ^>'^'-:3^>^^^7^'^:; ^^-Y KDX 

v:^:^y v^mm^m.ffmmx^hi^^<ri>t. 

[0 0 2 5 ] ^C-C. :^^m\^t. CCDi^J^cWfCCii^ 
r?:c^n/cfccDr^)^. LEDCD#m«5S«€l!S<'Ci 

^ s?SB^S5:Ji«-r ict^mi <z)@ w<h -r s 4> 



5 

[0 02 6] 

[0 027] iffc*^Bj«, Brifasf»«««ii^Kt3:»m 
[0 028] $fc2|c^Bj«. |triasm»{iffi^©*firiH 

[0 02 9] mfc^§iBMI,t, ■m^BJ-^^-J\^t. LED€r#6 

•r-5.BiJiBL E D*^6©7tfc J; OaSai^T ^7^5 ^%3iK-rS 
[0 03 0] ±fc:^§^mit. fK^B^N-^oUi. LE D?r|g 

[0 03 1 ] ^ tc^mM<DJ: ^ic, LED tc^T^^lf'F^ 30 

[0 032] S/c2|E^BJOJ; ^ tC. Jb©MHJ^ 

ScD®1:«i©^M i>ftlS]-r^ffiKLED:^»e. CD^tiC J: 0 

[0 0 3 3 ] 40 

[ 0 0 3 4 ] m H*. 1 (Dmtii(DmMt.cm^ 

[0 0 3 5 ] m lR2>'ll2iCtel,^t:> 2 0 0«?^^ 

1 0 6 l e d 2 0 6 ©^mfSS^mr* 
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6 

10 6tt, i'^-y h»«2 0 7±iC^S$nrti 

^C*i. 5 0 3»''-f f i'^'f h»t52 0 7©mSifitJ-'^• 
^->-CA»3. h»tS2 0 7CC||^3n-5:/ 

;U-LED2 0 6«. C©^^'•:' i'^-Y haS2 0 7tCjg 

h'^-7-2 0 8{C«i^3n5J:^K^£-pTti.2>. 

[0 0 3 6 ] CC-C. C©■:'^:^-^^'-1':^-- F 1 06 

i^jti, b:3.--y h 6 1 2tcEn»n$n?.»s 

aJcS^L/T, ■7'JU-LEDJ^^ram{4A5^L<?'cC^J:^ 
i7v>r?*S-ti5o BP-^. 7';U-LED2 0 6©T-^- F 
i•;'x:^-^^'^'5^-- F 1 0 6©;!7V- F. -yju-LED 
2 0 6©*y- Fi-;;^:f-5^-C3f- F 1 0 6©TV- 

[0 0 3 7] c©•;':^:^-:$?^'=^-- F 1 0 6©-;/ 

5 0 VrVDDItll^S Vif nti, 

Fl 0 6©-;':t:^-«SJE«7VgS©'i)©^ffll,^S. 

[0 0 3 8] -eur. C©J:'5*cC-:^ct:^-5''-Y:t" F 1 

0 6^>'>'';/ F»S±«c:/;l'-LED2 0 6 ©MS 

F:ir.>:; F#^K:tel,)-r. /N'-y i'-^-Y fa.:;--:; F 6 1 2 

■2>c t'S:m€. zf)i-L E D 2 0 6 <Dmmmm^m± 

[0 0 3 9 ] iC^r, ll|4«U'xr^-^^V5^- F 1 0 
6^^3^Ufc^^••:.^7 7'^ F:!--:' F©V- I^tt^^L- 

[0 040] ^Ur. Wim('C7jk-rJ:':>iCJ-<"yi''y-^\-=L 
F6 1 2<D-y)V-LEDmiSf^=^JEtLmE.^± 
Cf-Cl,Ki. :^Jl/-L E D©VF^£^{CU-C. 9 0 3© 

Jlz-LE D©VFIJ^S«J2. 2 V^iS-C^-So S/c, 

F l O 6©-:'^ :^-SEEV Z DJi<±©^lE 
mm$ti6tmmiiiy F l O 6;|:/M^ 

•CSSn-Sfcto. :/Jl'-LEDW^fC*i35:>^fiJB*. 
:^-^)IVZDOT<t^c€.o 

[0 04 1 ] -73, nomm^mar^ t^-^-^i'^^ v 

h(cmi^/f:':c:^--^r-f 3}-- F 1 0 S^r/M.-C 
^S^*S^Sn•5?c^^)>>:c:^-^^:i--F 1 0 6©VF?:i^ 

b T , 9 0 2 © cfc -^i fcjS!:^iS]^?jS755ttfln-r , 

C©i«-&©'>'x:^-i?V^- F 1 0 6©VF«$^0. 7 

[0 04 2 ] cc-c. i^s^CTj^f mss^cisi^r, •y:-Li- 
9 0 i©cfc'5(C3^t^m8fe»S£ti?^t;». ostr. •y:^i- 

-^-{t- F 1 0 6 ?:|li^Ofc>'^'y ^7 7-^ F:zr--> F 6 

1 2fC*j(,ir> »m^mm^nxi>.>^'y i'z'-i 



:^t'-^'^^'-V \ 0 6®VF«TtC§ljPS^n-5.. 
[0 043] cbC^-e, 7';I/-LED20 6*5flfi^^SE 

/c. 10 
[0044] l,i!f^l,fj.tAh . hii-':' h6 1 

LE D2 0 6©'J-i'^8fe^^aj-C#)il.\ 
[0 04 5 ] -€-C-C, K 1 0 6 

?:fii^ri,^Tfe?fgK:y;U-LED2 0 6(D#Sm®® 

[0 04 6] S5 5*, C(DJ^^t£^mn(D^2(Dm^<D 20 
[0 04 7] |SIIl(C*il.i-C, 1 0 7W>'^•^y 

2 0 7Kll^«p^^^cl!^'3Mwe.^a/c-:;^•l.>/^•-. i o o 

5liffi^^'7> K-C^)-2>. CC-C> C©i>+>^-^- 1 0 7 

tt. ^--^^ i'^-^ b»«2 o 7{cix»3Wt^6n-r-;^ 

*:f-3^'r:i-- K 1 0 e ir/JU-LE D2 0 6 t^W^ 

UTliS*?, 5 ^f h rLJ;^ he 1 2©7';l'-LE 

[0 048] ^b-C, C©cfc^(Ci^+>>'^*- 1 0 7?raX 
OJI-U/d*. jl^:^l^miI4EPJjnLT:^Jl'-LED2 0 6 

©^^►fcLEDit:?jifiim^*ifi£naj:^tcb, c©led 

3t^[nI«^**-5'T-5C tKJ;i3, :/Jl'-LED2 0 

J^Cii- «^*?7ft, COi^^'>>'^•- 1 0 7ii>'^'■:' i' 
^-f ha^2 0 7(Ci|3»$tl4. 

[0 049 ] COct: -^CC, i^i- >>'^■- 1 0 7 ri^^ 

h»ffi2 0 7(cj)ii#njtgtcHS('3^1-t-f-2>c; i(cJ:'9, :/ 40 
Jl— L E D 2 0 6 ©SI^«ffi«MS^SmiCtT ^ C i AS 
r-tSo t£^. -:;x:^-^^■-Y:j-- K 1 0 6-e-©fe©^ll 
HJi ojfig iLT43lS)«©S!)S?:ff?>Ci75J-r*^. 
[0 0 5 0] :$:^B^©^3 ©^JSOJf^gliC-TJCJ-C 

[ 0 0 5 1 ] 06 5*. *Jli6©?f$^tCil-S?KB^Kg©<t 

[ 0 0 5 2 ] 0(C*il>-C, 2 2 0 ttM^*4-C*> "3 > C 
©#£^t^if4 2 2 0 2 0 2 ©aBCCieSS tlS 50 
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8 

JUA2 0 1 ©affitcii:^. ^^hsn-ci^-s, -e 

L-r, C©J:5tC#63fe^if42 2 0=£:fi^7 ^;l'A2 0 1 

©gMtca^f^^t^riiT^:? -< Jl'A2 0 1 ©as^a- 

2©ffit^C©^®^^KB^>'^•^^^^ (^SS-feJl/) 6 0 9<J:5r 
[0 0 5 3 ] cnfCiD, ?g^-'-;^ol'6 0 9 <»;>'•< 
m^'^^fl' 6 0 9 i 5- 5- 9 h :2-- h 6 1 2 ©^3fe 
i>gi5:^©^t:^g|5^J-*5M^ S C i Aiit < ^£ D . a^B° (4 

[oo5 4]Aj:fc\ 2(i:i6Hj«. cntcro^-r. 

h 2 0 5 ^m^B^^^-)l' 6 0 9 tciSMHi 0 i^i-fX i> . 

isni©5a)**5^^-et^. 

[0 0 5 5 ] 

L E D^lfe^zBi-ri>MBJ^mcL E DOPSm^S^ 

^^•^.;u©$irastgti:^^-rsxiitcfcw^pmaEnfiDtc 
ffloiM. *ttx?i©ffiB§{bRf>'mfflti©i«t^MB^^i5 

[0 0 5 6 ] itc. ®3fe^iN-K:J: 0!t^^^'^ob©KM=& 
a® :3 - f - -f > ^7 L/ r A§BJ#^l3©#l7lc® t m^m-^ Jl-F^© 

-C* ^ i ft^Cff3B«^l5©^J>M{b*J"5Jffi t J^C * c 
[l2ffi©ffi#^ci^B«] 

[s 1 ] ^^mncDW 1 ©^ste©fl5.ii{c^^>?Sa^s©i« 

[0 2] ±fajSB^BKl!©ffl'MSI= 

[SB ] Jlia^^B^g4-^i^/ciii^JB^«g©m^'P^^•* 

-H'©|51gS7'a e^^o 
[04] ±Miy F?r^SI L/C i'^-f 

[0 5] *^BJ©l|2©|IS£©Ji$Sgtc^^5.fgH^S©^« 

[06] :^mmo>m 3 ©^]!iS©?^!llK:^^,j«a«S©« 

[0 7] ffi3^©ffi^8g?:«^/ciimJf5^«g©*«I 

0O 

[0 8 ] ±iHiB«tJi5)S«S©$gi'P^f*Ji'©lfiI587'a 

0O 

[0 9] ±Mmm^.jmm.omm%^m7m*'hn:tc9^ 
[010] ±^wnU<D&mm. 

[01 1 ] ±fH«7i^SP©iiJM0; 

[?f#©ii?^] 

106 
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